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Abstract 
Objective 
To investigate the Health Belief Model (HBM) constructs as potential underlying factors 
mediating the relationship between postpartum family planning (PPFP) knowledge and 
contraceptive use.  
Methods 
This was a secondary analysis of baseline data from an intervention study conducted in 
Rwanda among postpartum women. An exploratory factor analysis (EFA) was performed 
to evaluate whether the HBM appropriately framed underlying factors associated with 
PPFP. The EFA produced anticipated results; underlying factors were evaluated as 
mediators of PPFP knowledge and use. 
Results 
Increased knowledge was associated with contraceptive use (OR: 2.02). Adjusting for 
perceived susceptibility and barriers reduced the odds of use to 1.93 and 1.90, 
respectively. Adjusting for perceived benefits and severity did not produce significant 
results in contraceptive behavior.  
Conclusions 
Perceived susceptibility and perceived barriers significantly mediate the relationship 
between PPFP knowledge and contraceptive use.  
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Introduction 
In 2015, 99% of all maternal deaths in the world occurred in developing countries.1 
Lack of access to curative services, such as emergency obstetric care, means that more 
women who experience complications result in deaths that would have been otherwise 
averted in developed country settings.1 Lack of access to preventative services, such as 
family planning, means that women living in low resource settings have more 
pregnancies, putting them at a higher lifetime risk of mortality.1 Women in the first year 
postpartum who are not using a family planning (FP) method have a high risk of getting 
pregnant, especially considering the physiological signs of return to fertility may be 
misleading.2,3  Short interval birth spacing can put both a mother and her infant at higher 
risk for poor health outcomes.4  The Health Belief Model (HBM) has been used for decades 
as a framework to understand individual-level, cognitive factors affecting health 
behavior.5  There has been very little literature applying the HBM to postpartum family 
planning (PPFP), particularly in developing countries.6  This paper presents results from a 
secondary analysis, examining the relationships between HBM constructs and both PPFP 
knowledge and modern contraceptive use among postpartum women attending 
preventative health services for their infants in Rwanda. Understanding these factors can 
help inform the design of future interventions aimed at improving FP uptake among 
postpartum women.  
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Background 
The Health Belief Model 
In the 1950s, the United States Public Health Service struggled with widespread 
failure in the uptake and acceptance of disease prevention and screening, specifically 
regarding tuberculosis. This challenge influenced Dr. Godfrey Hochbaum’s development 
of the HBM, a model used to clarify individual-level factors contributing to failures in 
health programming.7,5 Specifically, the HBM is a framework that can be used to explain 
and predict health behaviors as a function of certain health beliefs related to those such 
behaviors and subsequent health outcomes. Rosenstock, in his 1966 article, explains the 
main elements contributing to individual health behavior as “the psychological state of 
readiness to take specific action” and “the extent to which a particular course of action is 
believed, on the whole, to be beneficial in reducing a threat.”8 According to the HBM, 
readiness to take action is dependent on the extent to which individuals perceive that 
they are susceptible to a health condition, and that the consequences of having such 
condition is serious or severe.8 The concept of ‘perceived threat’ often describes the 
combination of perceived susceptibility and perceived severity.5,9,10 Even when 
individuals accurately recognize their susceptibility to and the severity of a condition, 
actions taken to reduce such health threats are largely dependent on the benefits of and 
the barriers against taking that action, as perceived by individuals themselves.8 These four 
factors form the main framework of the HBM.  
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The aforementioned four main components of the HBM illustrate the underlying 
factors contributing to an individual demonstrating a particular health behavior. 
However, self-efficacy and cue to action, are additional dimensions of HBM, which 
differentiate a person who exists in a “state of readiness” from one engaging in a 
proactive behavior.10,11 Self-efficacy is one’s confidence in one’s own ability to 
successfully exhibit behaviors necessary to achieve expected outcomes.9 Behavioral cues 
to action, such as identifying the availability of a particular health service, and self-
efficacy, such as having the confidence that the particular health service has been 
correctly identified, combined with an individual’s perceived threats, can motivate one to 
take action.11  
HBM and Family Planning 
Historically, researchers debated whether the HBM could be applicable to FP, 
since the model has its roots in disease prevention. Pregnancy, however, is not a disease 
and is often an intentional and desired outcome. Although the HBM construct is now 
widely accepted as relevant to contraceptive behavior, there is a lack of available 
literature investigating FP behaviors via the HBM.6 Most existing literature focuses on 
contraceptive use behaviors and perceptions among populations in the US. Research 
conducted in developing countries on these topics that employ the HBM focuses mainly 
on sexually transmitted infection and HIV prevention behaviors. 12–21 Even fewer studies 
concentrate on pregnancy prevention behaviors’ relationship with the HBM constructs in 
low- and middle-income (LMIC) settings.22–27  
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Despite a limited number of published studies, the available literature generally 
supports that the HBM constructs of perceived susceptibility, as well as perceived barriers 
and perceived benefits, play a role in individual contraceptive behavior.28 A qualitative 
study interviewing women obtaining abortions in the US found that most participants, 
including those not using contraceptives, reported having low perceived susceptibility to 
pregnancy at the time of conception.29 Additionally, ease of use and convenience, 
concerns about side effects, and the perceived threat of unintended pregnancy were 
factors associated with contraceptive decision making among people of reproductive age 
living in the US.30,31 
Much of the existing literature pays attention particularly to contraceptive 
behaviors among the youth population. A study conducted in the early 1990s among 
youth, ages 12-19, living in Harlem, New York City showed that the strongest predictors 
of consistent condom use included perceived benefit of avoiding pregnancy (odds ratio 
(OR): 5.23; 95% confidence interval (CI): 4.68,5.79) as well as partner’s preference for 
condoms (OR: 4.96; 95% CI: 4.13, 5.79).32 Similarly, results from a study in the US on 
contraceptive method choices among females ages 12 to 21 with Type I diabetes 
indicated that lower perceived barriers scores were related to using more effective 
contraceptive methods (p<0.01). However, this study also showed that participants using 
more effective methods may have felt less susceptible to pregnancy (p<0.05) and 
perceived sexual activity as less threatening to their health (p<0.05), which the authors 
suggested may be evidence of subjects’ increased confidence that more effective 
methods are reliable.33  
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The little literature available from developing countries also supports that the 
HBM is relevant to family planning behavior and perceptions in low resource settings. 
Research conducted in Myanmar with married females, ages 15-24, showed that positive 
perceived susceptibility (adjusted odds ratio (aOR): 6.31; 95% confidence interval (CI): 
2.29, 17.36) and negative perceived barriers (aOR: 2.9; 95% CI: 1.49, 5.99) were 
significantly associated with positive perceptions on contraceptive use.26 Female 
secondary and university students in Malaysia, participating in focus group discussions, 
reported embarrassment associated with contraceptive acquisition and misconceptions 
about the harmful effects of birth control pills as barriers contributing to FP non-use. 25 A 
cross-sectional study conducted among postpartum women in Senegal indicated that a 
one-point increase in self-efficacy was associated with a 1.53 increased odds of FP use 
(95% CI: 1.38,1.69).34  
The HBM has also been used to inform FP interventions; yet, the outcomes of 
those efforts have been mixed. In the 1980s, the HBM was used to develop and evaluate 
a pilot educational program for teenagers in Texas on pregnancy prevention. At follow-
up, teenagers reporting consistent contraceptive use 3-6 months after the program were 
more likely to have fewer perceived barriers to contraception (p<0.05) and greater sexual 
knowledge (p<0.05). This study also showed overall improved contraceptive use 
(p=0.017) 3-6 months’ post-intervention.35 A later, expanded version of this intervention 
was also evaluated and results were consistent with the original finding.36,37 Published in 
2012, a randomized control study in the US of low-income females, ages 16-24, tested 
how two family planning educational interventions, clinic-based only and clinic-based plus 
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phone calls, effected oral contraceptive and condom adherence as compared with 
standard of care. Both interventions incorporated components of the HBM and the study 
measured perceived susceptibility of pregnancy on 5-point Likert scales. In addition to no 
observed differences in contraceptive adherence between study groups, results also 
showed that perceived susceptibility had no significant differential effects on 
contraceptive adherence.38 A secondary analysis of this same data also showed that, at 
12 months follow-up, perceived susceptibility was not related to oral contraceptive 
continuation, condom use at last intercourse, dual method use, or subsequent 
pregnancies.39 A pilot study using a pre/post-test design was conducted in Egypt with 
mothers ages 20-45, with children spaced less than 2 years, to investigate how HBM-
based contraceptive education influenced FP perceptions and behavior. Chi-square 
analysis showed mother’s perceptions of FP benefits significantly improved and were 
sustained 3-months post-intervention for four of the seven measured items (p=0.001). 
These benefits included that FP is advantageous for their husbands, the benefits of FP 
outweighed the side effects, FP improved maternal health, and FP regulated menses.27 
Postpartum FP in Developing Countries 
Using contraceptive methods to limit and space pregnancies has been shown to 
improve the health of both mothers and their children. Women who become pregnant 6 
months after a live birth have a greater risk of induced abortion, miscarriage, and 
maternal death.4  Their infants are more likely to be delivered preterm, have low birth 
weight, or be stillborn.4 Children born after intervals of 24 months were more likely to die 
by the time they were 5 (OR:1.9).40  
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Women during the extended postpartum period—up to 12 months after 
childbirth—are at a particularly elevated risk for unplanned pregnancy. An analysis of 27 
developing countries’ Demographic and Health Survey (DHS) data indicated that about 
95% of women during their first year postpartum did not want another pregnancy for at 
least two years.41 However, DHS data also indicated that 40% of women intending to use 
contraception during their first year postpartum actually did not.42 Among Sub-Saharan 
African (SSA) countries, the unweighted mean total percentage of women in the extended 
postpartum period experiencing unmet need was 73.8%.41   On average, 55% experienced 
unmet need to space and 18.8% experienced unmet need to limit.41  
Postpartum women often lack access to FP services and information. After giving 
birth, many women anticipate the return of menses to signal when to initiate a 
contraceptive method, especially in developing countries. In an analysis of 17 developing 
countries, for all countries included, the percentage of women 6-12 months’ postpartum 
using FP was greater among those reporting menses had returned as compared to women 
reporting menses had not returned.43 Nevertheless, research from the US demonstrated 
that up to two-thirds of women ovulate before their first menses postpartum.2 About half 
of these ovulatory cycles are able to support a pregnancy, leaving up to one-third of 
postpartum women at-risk of pregnancy before menses resume.2,3 Providers in 
developing countries often counsel postpartum women to wait until menses returns to 
begin contraception, as providers are also unaware of issues regarding return to fertility 
and pregnancy risk.44,45  
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Unfortunately, reaching women with FP information and services after childbirth 
is often difficult because many women do not access services after delivery. According to 
a 2011 DHS report, between 25% and 76% of women attended postnatal checkups (PNC) 
within 41 days of delivery in eight selected SSA countries – five of which had total PNC 
prevalences below 50%. There were also differences in the place of delivery. For example, 
in Ghana, only 6.3% of women delivering in a health facility did not receive PNC, compared 
with 47% of women who delivered in a non-health facility setting.46 This gap was 
especially significant when considering that the percentage of women in SSA delivering in 
a health facility ranges from about 10% in Ethiopia47 to 87% in Namibia.48  
Still, women do seek routine healthcare services for their infants. The World 
Health Organization (WHO) schedule recommends infant immunizations at 6 weeks, 10 
weeks, 14 weeks and 9 months after birth, corresponding well with the end of exclusive full 
breastfeeding and/or returning to fertility.49 Globally, 83% of infants are vaccinated with all 
three doses of the diphtheria, tetanus, and pertussis (DTP) vaccine; DTP coverage in SSA is 
72%.50 Given the timing and coverage, immunization services are an opportunity to reach 
postpartum women with FP messages, services and/or referrals. One study in Togo 
demonstrated that just simple, unobtrusive referral messages during immunization 
services was associated with over 50% increase in the number of FP clients without 
decreasing immunization service utilization.51 Another study in rural Bangladesh showed 
that contraceptive prevalence increased from 28% to 53% after integrating FP with child 
immunization services.52  
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Postpartum FP in Rwanda 
In Rwanda, there is a gap between the fertility desires of postpartum women, 
PPFP use, and actual fertility outcomes. Only 2% of Rwandan women within 24 months’ 
postpartum report wanting another birth within two years; however, only 44% of women 
up to 24 months’ postpartum report using any FP method and 51% have unmet need.53 A 
survey of women of reproductive age from five districts in Rwanda showed that 
approximately 28% of those not using FP were greater than 6 months postpartum and 
reported either breastfeeding or amenorrhea as reasons for non-use.54 Of sexually active 
women between 6 and 12 months postpartum, 53% were at risk of pregnancy due to 
reported menstruation resumption and a lack of FP use. Because of low PPFP use, 52% of 
births occurred at intervals less than 24 months despite fertility desires.53  
Research indicates that misconceptions surrounding PPFP in Rwanda are 
common. Qualitative results from the mixed-methods study, which included the 
aforementioned survey, indicated that some postpartum women believed they were not 
at risk of pregnancy so long as they were amenorrheic.54 Additionally, 43% of survey 
respondents reported the nurse needing physical proof of menstruation prior to receiving 
FP.54 DHS data from 2005 reflect the common practice of waiting for menstruation 
resumption to initiate PPFP. Analysis showed that both the proportion of postpartum 
women reporting FP use as well as the proportion of those reporting return of menses 
increased with time elapsed since delivery over 12 months postpartum.54,55  
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Outside of pregnancy, utilization of reproductive health services during the 
postpartum period in Rwanda is inadequate. Despite approximately 98% of women 
attended at least one antenatal care visit during their pregnancy,56 according to the 2010 
DHS, about 64% of women had home deliveries.57 Among those women delivering outside 
of health facilities, less than 7% received any postpartum care.57   Therefore, integrating 
FP services at childbirth or PNC would likely lead to limited improvement in PPFP use. 
Consistent with global immunization figures, 86% of children under 2 receive all 
recommended vaccinations within their first year in Rwanda;56 thus, immunization services 
are likely a prevalent point at which postpartum women come into contact with the health 
system, and provide a unique opportunity for offering PPFP services.  
Theory and Objectives 
The data used for the analyses described in this paper originate from a previous 
study conducted in Rwanda on an intervention implemented from 2010-2011. This study 
was conducted on the effectiveness and feasibility of integrating FP service components 
into infant immunization services in an effort to improve FP use and thus, reduce unmet 
contraceptive need, among postpartum women in Rwanda.58 The FP integration 
intervention was informed and guided by the HBM and was designed to reduce PPFP 
barriers through the immediate availability of such services. The intervention also aimed 
to increase perceived severity of and perceived susceptibility to unplanned pregnancy, 
and perceived benefits of FP through educational efforts and pregnancy risk screenings 
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resulting in PPFP referrals. Upon evaluation, the intervention had a significant positive 
effect on modern contraceptive use (ß: 0.15; 90% CI: 0.04, 0.26).58 
As previously stated, there has been very little published on the HBM and FP. 
Literature on the underlying factors regarding FP use among postpartum women, 
particularly in LMIC settings, is sparse at best. Even though results from the overall 
evaluation have been reported, this paper describes the baseline findings on 
contraceptive use as they relate to the main HBM constructs. The objective of this paper 
was to examine the cognitive factors targeted by the intervention and to determine which, 
if any, of these factors mediate the effect of postpartum FP knowledge on modern 
contraceptive use among postpartum women. 
Methods 
Although the encompassing evaluation study was an experimental, two-group, 
pre-/post-test design,59 using separate samples of women at baseline and endline, this 
paper is a cross-sectional analysis of data from the baseline survey, prior to clinic-level 
randomization into intervention and control groups. The conceptual model, Figure 1, 
PPFP 
Knowledge 
Perceived Severity 
Perceived 
Susceptibility 
Perceived Barriers 
Perceived Benefits 
Modern FP Use 
Figure 1: Conceptual Model 
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illustrates hypothesized relationships between FP knowledge, the HBM constructs, and 
PPFP use. I hypothesized that perceived severity, perceived susceptibility, and perceived 
benefits would positively mediate the relationship between PPFP knowledge and modern 
PPFP use. I also hypothesized that perceived barriers would negatively mediate this 
relationship in that an increase in knowledge would be associated with lower perceived 
barriers which will improve modern PPFP use. In other words, women with higher PPFP 
knowledge will have higher perceived susceptibility, severity, and benefits scores and 
lower perceived barriers scores, and thus be more inclined to use postpartum family 
planning than women with lower PPFP knowledge.  
Study Setting 
Although the healthcare system in Rwanda is made of public sector, government-
assisted, and private healthcare facilities, most services are provided by the public sector. 
However, about 25% of healthcare services are provided by government-assisted 
facilities, which are operated by faith-based or non-profit organizations. Private 
healthcare facilities make up the smallest portion of facilities in the health system, with 
most providing hospitalization or specialty services and located in Kigali. At the time of 
the study, there were a total of 38 district hospitals and 401 health centers. The number 
of health posts was far fewer, but the exact number was unavailable. 59 
The healthcare services within the public sector are decentralized at the district 
level. Within each district, there are three levels of health facilities providing preventative 
or curative services. Health posts provide the most basic level of care and are limited to 
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outpatient curative services, certain diagnostic tests, and a package of preventive 
services, including child immunization and growth monitoring, antenatal care (ANC), FP, 
and health education. Health centers, the most common primary care facilities, provide 
extended curative, preventive, and rehabilitative services and implement health 
promotion activities. Patients are referred from primary care settings to district hospitals 
for treatment and rehabilitative services. District hospitals also provide preventative 
services to populations living in their catchment areas. Government-assisted facilities are 
fully integrated into the public system and have the same functions, responsibilities, and 
management. 59  
Sample 
The original study used a 2-stage sampling strategy: 14 of the 30 national districts 
were randomly selected and one facility in each district was randomly chosen for study 
inclusion. Eligible women were recruited between May and June 2010 in the order in 
which they arrived until a sample of at least 40 women in each study facility was achieved. 
All adult women 21 years and older, or emancipated women ages 18-20, who were 
bringing their own infants between 6 and 12 months of age for immunization services at 
a study facility were recruited.59 
In Rwanda at the time of the study, there were 253 public primary healthcare 
facilities.58 The sampling frame was restricted to the 149 facilities which had monthly 
client volumes of at least 50 infant measles immunizations to ensure enrollment could be 
completed within a reasonable time frame.58 These health facilities were the primary 
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sampling unit, while mothers of infants attending immunization visits were secondary 
sampling units.58 Due to Rwanda’s decentralized health system, managers supervise 
facilities at the district level. To reduce the potential for within-district contamination 
stemming from management-level facility crossover, the sampling frame was stratified by 
district and clinic size.58 The final random sample of facilities was selected, using the 
“Surveyselect” procedure in SAS System for Windows, version 9.3,60 to include only one 
facility per district.58 Also using SAS,60 facilities were randomly assigned to treatment 
arms.60  
Sample size for the study was estimated based on the ability to detect a 12 
percentage point difference in current modern contraceptive method use from baseline 
to endline between the intervention and the control groups (difference of differences), 
assuming a baseline contraceptive prevalence of 27%, based on DHS data available at the 
time, for a one-sided test with alpha=0.05. 59,61 The sample size was adjusted for cluster 
effects, assuming an intraclass correlation of 0.023 based on prior research conducted in 
Madagascar. 59,62 Under these assumptions, a one-sided test at the 0.05 significance level 
would have approximately 80% power to detect an intervention effect if 55 clients would 
be interviewed at each time point in each of 7 sites per group (i.e., 385 clients per group 
per time point).58,59  There were 814 women who participated in the original baseline data 
collection. For the evaluation, women were excluded due to incomplete infant birthdate 
information (n=3) and ineligibility (n=5), which left a sample of 806.58 For this secondary 
analysis, only participants who were not any missing responses to all questions on PPFP 
knowledge, current contraceptive use, and the HBM: 7 women were dropped from the 
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sample due to incomplete knowledge PPFP questions and 26 due to incomplete HBM 
questions. The number of women included in this analysis was 777, which is 95.4% of the 
original baseline sample and 96.4% of the baseline sample used for the intervention 
evaluation.  
Data Collection and Outcomes 
Specifics on the data collection process can 
be found in the intervention evaluation paper.58 
For this analysis, the independent variable of 
interest was PPFP knowledge, which was 
calculated as a sum of correct answers to six 
knowledge-related, true/false questions.63 Total 
knowledge was generally treated as a discrete 
variable. Figure 2 contains the PPFP knowledge 
questions included in this analysis.  
The primary dependent variable of interest 
was self-reported current use of a modern FP method, which included oral contraceptive 
pills, injectables, implants, female or male sterilization, intra-uterine device, condoms, or 
spermicides.63 The lactation amenorrhea method was not counted as a modern 
contraceptive method because all women were 6 months or more postpartum, and thus 
no longer eligible to use the method.64  
Figure 2. PPFP Knowledge Questions61 
• After having a baby, a woman can 
become pregnant before her 
menses return. True 
• Becoming pregnant again within 1 
year of the birth of a baby is better 
for the mother so she can build her 
family quickly and be finished. False 
• Breastfeeding women cannot use 
family planning methods because 
they can cause harm to the baby. 
False 
• A woman must be menstruating in 
order to begin a family planning 
method. False 
• A woman who is breastfeeding does 
not need to use a family planning 
method. False 
• Waiting at least 2 years between 
pregnancies is better for the health 
of the mother and of the baby. True 
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Data were also collected on PPFP perceptions based on the HBM model. The four 
main components of the HBM that were investigated within the context of FP use were 
perceived susceptibility of an unplanned pregnancy, perceived severity of an unplanned 
pregnancy, perceived benefits of FP to prevent unplanned pregnancy, and perceived 
barriers to FP use. The 13 HBM-related items were measured using a four-point Likert-
type scale. A response of 1 indicated that the client strongly disagreed with the statement, 
while a response of 4 indicated that the client strongly agreed.63  
Exploratory Factor Analysis 
Because of the lack of literature, and therefore measurement tools, pertaining to 
PPFP and the HBM in developing country settings, the authors conducted an exploratory 
factor analysis on the questionnaire items that were designed to reflect the HBM. The 
purpose of this EFA was to examine whether the HBM is an appropriate 
framework/model for describing the potential mediators of FP use. In general, factor 
analyses are based on the concept that observed and measured variables can be reduced 
to fewer unobserved factors that are not directly measured, but are hypothetical 
constructs that represent the variables. EFA explores the dataset and tests predictions to 
uncover complex patterns.65 All analyses for this paper were performed in Stata 13.66 
The HBM-related questions were a series of 13 statements, numbered 8-21 on the 
questionnaire, to which clients described the level they disagreed or agreed based on a 
four-point Likert-type scale. A response of 1 indicated that the client strongly disagreed 
with the statement, while a response of 4 indicated that the client strongly agreed. The 
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questions fell into four categories of measurement which corresponded with the HBM 
constructs: perceived severity, perceived susceptibility (equivalent to seriousness), 
perceived barriers, and perceived benefits. Only one questions measured perceived 
susceptibility. Prior to the factor analysis, responses for three of the variables (questions 
8, 11, and 13) were reverse-coded due to the nature of the question wording. The 
questions can be found in Table 1 and corresponding categories in which each question 
was intending to measure.  
An assumption of factor analyses is that common factors have a linear effect on 
the measured variables.67,68 Typically, factor analyses use Pearson correlations for 
studying construct validity, which assume variables were measured on an interval scale.69 
The variables used for the EFA in this study were measured on a 4-pt Likert-type scale and 
Table 1. HBM-related PPFP questions 
Question Category 
8: Getting pregnant now will not affect my health.* Severity 
9: Becoming pregnant now would be a serious problem for me or my family. Severity 
10: Getting pregnant again now could be dangerous to the health of my unborn baby. Severity 
11: Coming to the clinic to get a FP method is easy.* Barriers 
12: FP methods can make you infertile. Barriers 
13: FP providers treat you with respect at this facility.* Barriers 
14: I am more afraid of using a FP method than of getting pregnant Barriers 
15: Talking to a health care provider to about FP methods is embarrassing. Barriers 
16: I don't have time to come back to the clinic to see a FP provider. Barriers 
17: If I am sexually active and not using a FP method, I would likely get pregnant now.  Susceptibility 
18: FP methods are effective at preventing an unplanned pregnancy. Benefits 
19: Delaying getting pregnant again allows me to spend more time with my baby and 
my family. 
Benefits 
20: Using a FP method to space my pregnancies will help me have a healthier 
pregnancy and a stronger, healthier baby when I do get pregnant again. 
Benefits 
21: Having children is expensive and FP allows families to have their children when 
they are able to take care of them. 
Benefits 
*Reverse coded  
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are therefore ordinal in nature. Therefore, I used the more appropriate polychoric 
correlation matrix for this factor analysis. 69  
The matrix results were used for the EFA, from which I looked at the eigenvalues 
and scree plot to determine how many factors to retain. When analyzing the eigenvalues, 
literature differs on the recommended point at which to retain factors. Kaiser’s criterion 
recommends retaining factors with eigenvalues above 1, while Jolliffe’s criterion 
recommends retaining factors above 0.70.65 Furthermore, there has been little evidence 
to support that retaining factors based on a pre-determined eigenvalue is an accurate 
method of determining the number of factors to retain.70 Several alternative methods are 
suggested which may be more accurate, one such method is a Scree test.71 A Scree test 
involves graphing, in descending order, the eigenvalues against their factor numbers. The 
point of inflection, where the slope changes from steep to level, indicates the number of 
factors that should be retained.72 Another method for determining how many factors to 
retain is based on the interpretability of the factor structure. Suggested criteria 
Table 2. Eigenvalues and proportion of 
variance of each factor 
Factor Number Eigenvalue Proportion (%) 
1 4.7 60.4 
2 1.6 20.8 
3 1.0 13.3 
4 0.5 6.4 
5 0.4 4.8 
6 0.2 2.9 
7 0.1 1.5 
8 0.0 0.5 
9 0.0 0.1 
10 -0.1 -1.2 
11 -0.1 -1.3 
12 -0.1 -1.7 
13 -0.2 -2.9 
14 -0.3 -3.5 
-1
0
1
2
3
4
5
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Figure 3. Scree plot of Eigenvalues after EFA
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contributing to factor interpretability include: having at least three variables per factor; 
all variables loading on a factor have a common conceptual meaning; each factor 
measures a different construct; and post-rotational factor structure is simple.73 
Table 2 and Figure 3 show eigenvalues and Scree plot, respectively, resulting from 
the EFA. Three factors had eigenvalues above 1, and the point of inflection on the Scree 
plot was at factor 4, providing evidence that there are three factors that should be 
retained. Additionally, also shown in Table 2, three factors explain almost 95% of the 
variance, indicating that retaining three factors will account for well over most of the 
variation in response.  
In terms of the interpretability 
of the underlying framework, it also 
makes sense to retain three factors. 
Table 3 displays the unique variances 
and factor loading patterns before and after rotation and shows that question 11 and 17 
have high levels of uniqueness, meaning that the variation in responses is not well 
captured by the factors. Since there was only one susceptibility-related variable, question 
17, it would not be possible to see a factor aligning with only susceptibility. Although it is 
difficult to see a pattern in Table 3 for the pre-rotation loadings, the factor loading plot, 
Figure 4, show that these two variables did not cluster as well as the other HBM-related 
questions, which appear to bunch in three groups. The clustering pattern generally 
reflects the structure of the questionnaire, in that variables grouped together by 
category, except for question 11. Because the overall clustering pattern was consistent 
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with the questionnaire pattern – in that the perceived severity, perceived barriers, and 
perceived benefits variables were plotted in close vicinity to one another, three factors 
were retained prior to rotation. The purpose of rotation is to simplify the data structure 
to aid in interpretation.65,71 Since the questions used for the factor analysis pertained to 
both contraceptive use and the HBM, I believed that they would be correlated. 
Consequently, I used the promax method of rotation, which is a form of oblique linear 
rotation and necessitates a theoretical basis to expect correlation between factors and 
variables.74 
Table 3 also shows the factor loadings after rotation, which displays a loading 
pattern that more clearly aligns with the questionnaire. Factor loadings reflect the 
variance of that variable accounted for by the factors identified through the EFA. There 
are a variety of strategies for deciding how to retain items based on their factor loadings.75 
items with loadings above .32 were retained, which accounts for 10% overlapping 
Table 3. Factor pattern matricesa and unique variances 
Question Uniqueness Pre-rotation loadings Rotated loadings 
Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3 
8 0.50 57.7 32.1 -26.2 2.0 68.32 -5.8 
9 0.20 67.6 41.7 -41.3 -9.7 91.12 -10.6 
10 0.16 69.3 56.5 -20.1 15.1 86.92 16.6 
11 0.85 -38.5 0.5 8.1 -12.7 -21.9 16.2 
12 0.69 -35.6 42.8 3.7 -17.0 14.4 49.03 
13 0.67 -43.2 37.7 4.2 -20.6 7.1 46.93 
14 0.53 -62.1 17.1 22.6 -9.9 -30.4 47.03 
15 0.52 -39.6 47.7 31.4 12.2 -4.7 73.63 
16 0.51 -28.8 55.5 32.0 18.8 5.3 77.93 
174 0.82 28.9 -30.1 10.0 28.5 -18.1 -26.6 
18 0.26 76.2 -9.3 39.5 88.41 -4.9 -0.5 
19 0.27 71.1 5.4 47.2 94.01 -1.9 18.9 
20 0.40 75.0 -5.3 19.5 64.91 12.7 -10.7 
21 0.37 74.8 9.8 23.6 69.11 20.9 5.3 
a. Loading values are multiplied by 10  
1. Benefits 
2. Severity 
3. Barriers 
4. Susceptibility 
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variance with other items in that factor.71,76 Questions 8-10 had loadings above 68 on 
Factor 2; since these variables asked questions related to severity, this factor was 
identified as perceived severity. Questions 12-16 were related to barriers and all had 
loadings on Factor 3 above 46; therefore, Factor 3 was identified as perceived barriers. 
Questions 18-21 had loadings greater than 64 on Factor 1. Since these questions 
pertained to benefits, Factor 1 was identified as perceived benefits. Perceived 
susceptibility is equivalent to question 17.  
The results from the EFA informed the creation of the HBM constructs used in 
further analyses, but the factor weights themselves were not used. Scores for each factor 
were standardized by taking the average of all responses for each factor category for each 
participant. Since Question 11 did not have a loading greater than 32 on any factor, it was 
excluded from standardize score calculations. From this point forward, those 
standardized scores based on the EFA results that are used for further analyses are 
referred to collectively as the HBM constructs, or individually as perceived severity, 
perceived susceptibility, perceived barriers, and perceived benefits. 
Mediation Analysis 
A factor analysis alone only illustrates the existence of certain unobserved 
patterns in responses and summarizes those patterns as latent variables. Although these 
findings appear to be related to contraceptive use, EFA does not confirm that these 
factors mediate the relationship between independent variable, PPFP knowledge and the 
dependent variable, modern contraceptive use. To test that the HBM factors mediate 
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these relationships, this analysis used the methods described by Baron and Kenney and 
illustrated in Figure 5. Each HBM construct was tested separately through the following 
4-step strategy:77  
• Model 1: Establish a statistically significant relationship between PPFP knowledge 
and PPFP use. 
• Model 2: Establish a statistically significant relationship between PPFP knowledge 
and the HBM constructs. 
• Model 3: Establish a statistically significant relationship between the HBM 
constructs and PPFP use. 
• Model 1’: Demonstrate that the relationship between PPFP knowledge and PPFP 
use is significantly reduced when the HBM constructs are added to the model. The 
significance of the mediated effect was assessed using a statistical procedure 
known as the Sobel test.78 
 
Susceptibility Severity 
Barriers Benefits 
Mediators 
Independent Variable 
PPFP Knowledge 
Dependent Variable 
PPFP Use 
Model 1/1’ 
Figure 5. Mediation analysis strategical framework 
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To account for possible intra-cluster correlation occurring at the facility level, 
multilevel mixed effects regression analyses were used for testing the models. Due to the 
dichotomous nature of the outcome variable, Model 1/1’ and Model 3 necessitated 
logistic analyses. Conversely, due to the continuous nature of the HBM factors, Model 2 
required linear analysis. Additionally, I employed Pearson’s Chi Square for detecting 
significant differences in the proportions of women using PPFP at different levels of 
knowledge to simply illustrate relationships in Model 1. The Sobel test describes whether 
mediators have significantly contributed to a reduction in the coefficient between Model 
1 and Model 1’. Equation 1 was used to determine the Sobel (z-score) test statistic, where 
β2 and β3 and s2 and s3 are the respective coefficients and standard errors in Models 2 and 
1’ for HBM constructs.79 
1) 𝑧 =
 𝛽2∗  𝛽3
√(𝛽3
2∗𝑠22+𝛽2
2∗𝑠32)
 
Results  
Table 4 shows the characteristics of the sample. There was a total of 777 women 
who met the analysis eligibility criteria in the final sample. The mean age of the sample 
was about 28 years and the mean number of children per woman was 2.58. Most women 
(88.8%) delivered their most recent child at a health facility. Almost three-quarters of 
women had achieved a primary education, with the remaining respondents split almost 
evenly between having no schooling or at least a secondary education. Most of the 
women were married and living with their husbands (90.6%), but some were married and 
did not live with husbands (6.4%). About a third of women reported being unemployed, 
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however over half of respondents 
reported having an agriculture-
related job. The sample had a 
modern contraceptive prevalence 
of 53.5%. Of women reporting 
using a modern FP method, 56.5% 
intend to space future 
pregnancies, while 39.9% would 
like to have additional 
pregnancies, but want to wait at 
least 2 years. 
Table 5 presents the 
summary statistics for the 
independent variable, PPFP 
Knowledge, and each of the HBM 
constructs that included in the 
mediation analysis. The mean 
number of PPFP questions 
answered correctly was 4.8.  
Perceived severity and perceived susceptibility had mean standardized scores of 3.8. 
Perceived barriers had a mean standardized score of 3.9, however there appears to be 
very little variation, considering that 4 was the highest score for an individual response 
Table 4. Sample Characteristics, n=777 % or Mean (SD) 
Age1 28.2 (6.0) 
Education Attained2  
Secondary or more 14.6 
Primary 71.7 
None completed 13.8 
Employment2  
Unemployed 33.4 
Agriculture 54.6 
Sales/Services 5.7 
Other 6.3 
Number of children 2.6 (1.8) 
Modern FP Use 53.5 
Intention to Limit3 56.5 
Intention to Space3 39.9 
Months Postpartum 9.4 (6.0, 12.5) 
Place of delivery  
Facility 88.8 
Home 8.9 
Other 2.3 
Marital Status  
Married 97.0 
Single or Divorced 3.0 
Religion  
Catholic 44.5 
Protestant 34.2 
7th Day Adventist 13.1 
Other 8.1 
1. 3 missing 
2. 1 missing 
3. Includes only those using FP, n=416  
Table 5. Mean PPFP Knowledge and HBM scores, n=777 
 Mean (SD) 
Knowledge  4.8 
(1.1) 
Perceived Severity 3.8 
(0.5) 
Perceived Susceptibility  3.8 
(0.6) 
Perceived Barriers 1.5 
(0.5) 
Perceived Benefits 3.9 
(0.2) 
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and the standard deviation is 0.2.  The mean standardized score for perceived barriers 
was 1.5.  
Table 6 is a descriptive table of the main variables of interest in this paper. About 
two-thirds of respondents answered at least five of the six knowledge questions correctly. 
Approximately 13% of participants responded incorrectly to three or more questions. 
Perceived benefits had the highest mean score of 3.95 and perceived barriers had the 
lowest mean score at 1.49. The mean scores for perceived severity and perceived 
susceptibility appear to generally increase with the number of questions answered 
correctly, while the mean score for perceived barriers appears to generally decrease.  
Table 6 also stratifies HBM construct score means by FP usage. Perceived severity, 
perceived susceptibility, and perceived barriers had differences greater than 0.10 in the 
mean scores when comparing FP users to non-users. However, the difference between 
the mean perceived benefits score among users and non-users was 0.02. Both the lack of 
variation of perceived benefits when stratifying by FP usage and PPFP knowledge 
indicates that individual responses for benefits-related questions were likely very similar 
to one another.  
Table 6. Distribution of PPFP Knowledge scores and HBM Construct Means, n=777 
 n 
% 
Perceived 
Severity 
Perceived 
Susceptibility  
Perceived 
Barriers 
Perceived 
Benefits 
PPFP Knowledge        
1 5 0.6 3.47 4.00 2.08 3.95 
2 26 3.4 3.56 3.54 1.83 3.91 
3 71 9.1 3.88 3.55 1.82 3.95 
4 163 21.0 3.72 3.77 1.62 3.91 
5 256 33.0 3.84 3.92 1.43 3.97 
6 256 33.0 3.89 3.95 1.35 3.97 
FP use       
Users 416 53.5 3.87 3.96 1.40 3.96 
Non-users 361 46.5 3.77 3.73 1.60 3.94 
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Mediation Results 
  The prevalence of modern use for each possible composite knowledge score is 
presented in Table 7. Chi Square analysis indicated that achieving a higher composite 
score was also significantly associated with higher contraceptive use (p≤0.01). None of 
the women who only had one correct response reported using modern contraceptives. 
Among women who correctly answered all knowledge questions, 74.6% were using FP.  
Table 7. Model 1: PPFP knowledge and contraceptive use, n=777 
PPFP Knowledge % Modern Use  β SE OR 95% CI 
1 0.0 
0.70b 0.08 2.02 1.73, 2.37 
2 23.1 
3 25.3 
4 41.7 
5 52.0 
6 74.6a 
a. p≤0.01 
b. p≤0.001 
Table 7 also shows the logistic regression analysis results for Model 1, which 
describes the total effect of PPFP knowledge on FP use. The odds of PPFP use is 2.02 
higher (95% CI: 1.73, 2.37) for each additional question answered correctly.  Results from 
question-specific models, not shown in this paper, did not indicate that correct responses 
for the two knowledge questions pertaining to birth spacing were related to modern 
method use. For the remaining four questions, correct knowledge was significantly 
associated with increased PPFP use (all p≤0.001).  
Separate mediation analyses were conducted for each HBM construct. Table 8 
shows the multilevel linear regression analysis results for Model 2; coefficients represent 
the changes in the mean HBM score with each additional correct answer. PPFP knowledge 
was significantly related to all HBM constructs. The HBM constructs with the strongest 
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relationship with PPFP knowledge were perceived susceptibility and perceived barriers. 
For each additional PPFP knowledge question answered correctly, perceived 
susceptibility increased by 0.11 (p≤0.001), while perceived barriers decreased by 0.11 
(p≤0.001). The effects of PPFP knowledge on perceived severity (β=0.04, p=0.005) and 
perceived barriers (β=0.01, p=0.04) were smaller in magnitude but statistically significant. 
Table 8. Model 2: Linear Regression results for PPFP knowledge and 
standardized HBM construct scores, n=777 
 β SE 95% CI 
Perceived Severity 0.04b 0.01 0.01, 0.07 
Perceived Susceptibility  0.11c 0.02  0.07, 0.14 
Perceived Barriers -0.11c 0.02 -0.14, -0.08 
Perceived Benefits 0.01a 0.01 0.00, 0.03 
a. p<0.05 
b. p=0.005 
c. p≤0.001 
   
 Table 9 show the results from Model 3 which analyzed the relationship between 
the HBM factors and FP use. For every one-point increase in perceived severity, the odds 
of FP use increased by 1.76 (95% CI: 1.25, 2.49). For every one-point increase in perceived 
susceptibility, the odds of FP use increased by 2.55 (95% CI: 1.68, 3.87). Conversely, a one-
point increase in the perceived barriers score was associated with a decreased in the odds 
of PPFP use (OR: 0.39, 95% CI: 0.29, 0.54). There was no apparent relationship between 
perceived benefits and FP use. 
Table 9. Model 3: Logistic regression for between HBM constructs and FP use, 
n=777 
HBM Constructs  𝛽 SE OR 95% CI 
Perceived Severity 0.57a 0.17 1.76 1.25, 2.49 
Perceived Susceptibility  0.94a 0.21 2.55 1.68, 3.87 
Perceived Barriers 0.93a 0.16 0.39 0.29, 0.54 
Perceived Benefits 0.46 0.35 1.58 0.79, 3.16 
a. p≤0.001 
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The adjusted 1’ 
models in Table 10 
show the relationship 
between knowledge 
and modern use after 
each HBM construct 
had been added to a separate Model 1. Perceived severity, susceptibility, and barriers 
were all significant regressors within each of their adjusted models. Perceived benefits 
was not a statistically significant regressor. After adjusting for each HBM construct, the 
effect of PPFP knowledge on FP use was still significant for all adjusted models.  As stated 
earlier, the original total effect of PPFP knowledge on FP use, Model 1, resulted in an OR 
of 2.02 and a 𝛽-coefficient of 0.70; reductions in the effect of PPFP knowledge on FP use 
were observed in all adjusted models, except for the perceived benefits-adjusted model 
(OR: 2.02). After adjusting for perceived severity, the OR for the relationship between 
knowledge and FP use decreased to 2.01. After adjusting for perceived susceptibility, the 
OR of using FP decreased to 1.93. When adjusting for perceived barriers, the OR of FP use 
decreased to 1.90. Although PPFP knowledge still has a significant relationship with FP 
use after adjusting for the HBM constructs, the reduction in the overall effect provides 
some evidence that these HBM constructs, except for perceived benefits, may partially 
mediate the overall relationship.77  Figure 6 also summarizes Models 2, 3, and 1’ for each 
HBM  construct and presents the coefficients for data in tables 8-10. 
Table 10. Model 1’: Relationship between PPFP knowledge and FP use after 
adjusting for each HBM construct, n=777 
HBM Constructs  𝛽 SE OR 95% CI 
Perceived Severity 0.48a 0.18 1.61 1.12, 2.32 
PPFP Knowledge 0.70b 0.08 2.01 1.71, 2.35 
Perceived Susceptibility  0.77b 0.22 2.15 1.40, 3.31 
 PPFP Knowledge 0.65b 0.08 1.93 1.65, 2.27 
Perceived Barriers -0.67b 0.17 0.51 0.36, 0.72 
 PPFP Knowledge 0.64b 0.08 1.90 1.62, 2.24 
Perceived Benefits 0.30 0.36 1.36 0.66, 2.77 
 PPFP Knowledge 0.70b 0.08 2.02 1.72, 2.36 
a. p≤0.01; b. p≤0.001 
32 
 
 
The Sobel test for mediation was only conducted on HBM constructs and results 
reported if only the 2nd and 3rd steps of the Baron and Kenny77 strategy were fulfilled. If 
the relationship between the HBM construct and the independent variable (Model 2) or 
the relationship between the HBM construct and the dependent variable (Model 3) was 
not statistically significant, no further mediation testing was conducted for that HBM 
construct. Since perceived benefits was shown to not have a significant association with 
PPFP use, it was excluded from subsequent mediation testing. The Sobel test results 
indicated that the relationship between PPFP knowledge and modern FP use was 
significantly mediated by perceived susceptibility (z=3.00; SE=0.26; p=0.003) and 
perceived barriers (z=3.37; SE= 0.20; p≤0.001). However, perceived severity was not 
shown to significantly mediate this relationship (z=1.91; SE=0.13; p=0.057).  
Perceived Severity 
PPFP Knowledge Modern FP Use 
0.70c (0.70c) 
Figure 6. Regression coefficients for all mediation analysis models  
Perceived Susceptibility 
Modern FP Use 
0.70c (0.65c) 
PPFP Knowledge Modern FP Use 
0.70c (0.64c) 
PPFP Knowledge Modern FP Use 
0.70c (0.70c) 
PPFP Knowledge 
Perceived Benefits 
a. p<0.05; b. p≤0.01; c. p≤0.001 
*values in parentheses are Model 1’ coefficients 
 
Perceived Barriers 
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Discussion 
The purpose of this paper was two-fold: to explore whether the HBM is an 
appropriate framework for describing socio-cognitive factors that impact PPFP use and to 
see if those factors mediate the relationship between PPFP knowledge and contraceptive 
use among women within 1 year postpartum. Because the rotated factor loadings 
generally aligned with the structure of the questionnaire, and therefore, the HBM 
constructs, there was sufficient evidence to support using HBM framework to describe 
the latent variables. From there, the next step was to continue with the mediation 
analysis.  
The first step in the mediation analysis was to determine if there as a significant 
relationship between PPFP knowledge and contraceptive use. The unadjusted logistic 
model indicated that an increase in PPFP knowledge was, in fact, associated with a higher 
odds of FP use. Although little literature exists that explicitly investigates PPFP knowledge 
and practice, this finding is consistent with other research investigating general FP 
knowledge—as opposed to knowledge that is postpartum specific—and contraceptive 
use. A study in Tanzania conducted with women of reproductive age (15-49 years) 
showed that knowledge was significantly associated with use (p<0.001).80 Knowledge of 
modern contraceptives was associated with a 19.1 increased odds in the uptake of FP use 
(95% CI: 12.3-27.5) from a study conducted in Kenya among women attending a maternal, 
child, and reproductive health clinic.81 Results from a path analysis conducted on data 
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from women of reproductive age from Bangladesh also indicated a strong correlation 
between FP knowledge and contraceptive use (p<0.001).82 
The models analyzed in the second step of the mediation analysis indicated that 
all four HBM constructs had significant relationships with knowledge. As was 
hypothesized, increased knowledge would be associated with increased perceived 
severity, susceptibility, and benefits and decreased barriers. The strongest relationships 
were observed for perceived susceptibility and perceived barriers. Perceived benefits had 
the weakest association with FP knowledge in terms of magnitude.  
In the third step of the mediation analysis, three of the HBM constructs had 
significant relationships with FP use: perceived severity, perceived susceptibility, and 
perceived barriers. These results were consistent with the hypotheses. Increased 
perceived severity and susceptibility were associated with an increase in the odds of FP 
use. An increase in perceived barriers was associated with a decrease in the odds of FP 
use. Conversely, a decrease in perceived barriers, caused by an increase in PPFP 
knowledge, would result in an increase in FP use. This result is consistent with the 
anticipated findings.  
Model 1’ analyses showed that there were reductions in the effects of PPFP 
knowledge on FP use when perceived severity, susceptibility, and barriers were entered 
into the models. Furthermore, these three constructs were all significant regressors 
within their respective adjusted models. Perceived benefits did not result in a reduction 
in the OR for PPFP knowledge and FP use and was excluded from Sobel testing.  
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The Sobel test results did not support that perceived severity of an unplanned 
pregnancy significantly mediated the relationship between PPFP knowledge and FP use. 
However, the findings did provide further evidence that perceived susceptibility and 
perceived barriers were significant mediators. These results suggest that, while PPFP 
knowledge does impact family planning use among postpartum women, the effect of 
PPFP knowledge on FP use is at least partially due to its effect on perceived susceptibility 
and barriers. Therefore, at a minimum, parts of the HBM framework are useful for further 
understanding the underlying individual-level factors that impact FP knowledge and 
subsequent behavior.  
Integrating FP in other health services provides an opportunity to target the 
constructs in the HBM, particularly the constructs that were found to be significant 
mediators of knowledge and PPFP use. Specifically, integrating PPFP with other maternal 
and child health (MCH) services aims at reducing the barriers to accessing PPFP. 
Integrating services also gives providers the opportunity to inform women of the risks of 
unintended pregnancy if not using FP, through risk screening and educational sessions – 
both components of the intervention from which this analysis hails. That study 
demonstrated improved PPFP use through an intervention that used the HBM to inform 
an integrated PPFP program,58 further triangulating the evidence that addressing these 
constructs through integrated PPFP services leads to positive contraceptive behavior 
outcomes.  
Despite the existence of literature indicating that PPFP integration is effective in a 
variety of LMIC settings, there is still a need for more research on PPFP interventions 
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utilizing the HBM framework. Immunization is not the only point at which PPFP services 
can be integrated, and has had inconsistent results, possibly due to challenges associated 
with implementation fidelity.78 Other entry points in the MCH care continuum, such as 
antenatal services or delivery, may also be valuable for improving PPFP uptake.34,84,85 
Future intervention studies should explore the other MCH care services where HBM-
based PPFP programming may be most effective. Including measures of HBM constructs 
in future research and analyzing the subsequent HBM-specific data may also be especially 
useful for understanding the individual-level factors that may contribute to varying 
success across integration points. Additionally, there is a great need for work aimed at 
understanding the relevancy of health behavior theories, including the HBM, from lower 
resource settings to better inform PPFP and other health interventions targeting those 
areas. 
There are a few limitations of this analysis. One such limitation pertains to possible 
response bias. Topics related to FP and reproductive health are inherently sensitive. The 
questionnaire was administered verbally, so it is possible that participants’ responses 
were skewed towards wanting to please the data collector. This type of response bias is 
often referred to as social desirability bias and has been identified as a concern for studies 
relying on self-reported contraceptive use behavior.86  
Another form of response bias that may apply to the data used for this analysis is 
acquiescence bias, which refers to the tendency a respondent has to agree with the 
content being asked.87–89 This type of bias has specific implications for the validity of post-
EFA constructs. A study measured differences in the levels of job satisfaction or 
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dissatisfaction on a Likert scale using regular and reverse-keyed responses. Prior to 
controlling for acquiescence bias, the factor analysis resulted in separate constructs for 
satisfaction and dissatisfaction. However, after controlling for acquiescence bias, the 
factor analysis resulted in a single construct, indicating that acquiescence bias can impact 
construct dimensionality.89 This is of particular relevance to the research presented in this 
paper because, not only was EFA integral, but the HBM-related questions were measured 
in terms of level of agreement. Acquiescence bias was not controlled for in this analysis, 
so the effects of the bias on the HBM construct validity are unknown.  
In addition to individual-level bias, the population from which the sample was 
taken is likely not representative of all postpartum women in Rwanda.  Specifically, this 
research was conducted among women who were already accessing health services for 
their infants. Additionally, despite that 64% of women in Rwanda delivered at home at 
the time data was collected,57 almost 90% of women in this study reported delivering in 
a health facility, indicating a pre-existing familiarity with the health system. The 
perceptions, in terms of access, of women not bringing their infants for immunizations 
are probably very different than those in this sample. Women included in this analysis 
likely have different levels of knowledge and perceptions of PPFP. Additionally, the 
universally high agreement on FP benefits may be because most of the women in this 
sample are regular users of health services and have had similar experiences resulting in 
those perceptions. Future research targeting women with infants who do not access to 
health services would help reveal the degree to which these results are relevant beyond 
the scope of the sample.  
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A final limitation is that using cross-sectional data for mediation analysis can 
misestimate the mediation effects.  Mediation is inherently a sequential process resulting 
in change over a period of time.90  At their core, the variables analyzed in this paper—
knowledge, perceptions, and behavior—are not static. Cross-sectional data does not 
capture the process of change. Alternatively, longitudinal data would allow variables to 
establish stability over time.90  To achieve parameter estimates of mediation effects, the 
mediator and independent variables must demonstrate temporal stability.90 Due to the 
cross-sectional nature of the dataset, it was not possible to ascertain how stable PPFP 
knowledge and the HBM constructs were. Therefore, specific effect estimates from this 
analysis cannot be generalized beyond this sample at the point in time data was collected.  
Conclusion 
Despite the several limitations of this research, results still show strong evidence 
that perceived susceptibility and perceived barriers meaningfully mediate the 
relationship between PPFP knowledge and modern contraceptive use. Perceived severity 
appears to be related to PPFP knowledge and contraceptive behavior, however, this 
analysis did not show conclusive results that mediation effects are significant among 
postpartum women in Rwanda. Having higher PPFP knowledge was related to greater 
perceived benefits of contraceptive use, but the findings indicate that having higher 
perceived benefits does not seem to impact individual contraceptive behavior. This 
finding, though, may reflect the high degree to which women already agreed that FP was 
beneficial. Additionally, as determined through the EFA, the HBM is an appropriate a 
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framework to describe the underlying factors related to PPFP behavior. As many family 
planning-related interventions aim to improve knowledge and behavior, identifying these 
factors and understanding their relationship as mediators is key for informing future 
research and PPFP intervention development, specifically in LMIC settings.  
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